The long term goals are to use observations and analysis of stratified flow past complex topography to understand how internal tidal interaction in straits is responsible for the generation of large amplitude high frequency internal waves.
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The primary array of 13 PIESs was then deployed in a more extensive array in Luzon Strait and the South China Sea (see Fig. 2 ). These instruments will be left in place until the spring of 2012 at which time we plan to recover them using Ocean Researcher-3 with Taiwanese assistance provided by Professor Y. J. Yang.
Fig. 2: Primary deployment array of 13 PIES (PM01-PM13)
. These instruments will be recovered in the spring of 2012.
RESULTS
Analysis of nonlinear internal waves carried out under the NLIWI program and continued into IWISE have provided results that are critical to design of the Luzon Strait deployments and will guide interpretation of results as they become available. Model calculations described in explored potential mechanisms responsible for the nonlinear waves observed in the deep basin of the South China Sea. Despite the obvious nonlinearity of these waves, it appears that a reasonable first order description of their generation can be explained by a 2-layer linear model. Inverted echo sounder data from PIES can only provide information on the first internal mode, but even such a simplified representation appears to be useful in analysing the wave generation.
Doppler effects associated with a steady flow, such as might be imposed by the Kuroshio intrusion, help explain an apparent dearth of nonlinear internal waves in the winter months, when the intrusion generally occurs. Alternative explanations for lack of remotely sensed signals of nonlinear internal waves in the South China Sea in winter include the effects of higher winds causing higher sea states which can obscure remotely sensed images. Since there appear to be no direct time series measurements over an extended period during winter it has not been possible to test either hypothesis. Preliminary analysis of our pilot study data reveals that energetic nonlinear internal waves exist also in the winter months (Fig. 3) , supporting the latter hypothesis. However our 6-month-long inverted echo sounder measurements appear to exhibit the possible impact of the Kuroshio variability in Luzon Strait on the evolution of nonlinear interval waves in the South China Sea. Mean temperature and velocity fields derived from HYCOM output during the winter months (Nov. 2010 to Apr. 2011) reveal the meandering path of the Kuroshio in Luzon Strait (Fig. 4a) . While a robust interpretation will depend on appropriate model analysis and comparison with the data, these preliminary results suggest that weaker internal tides and resulting nonlinear internal waves occur when the Kuroshio intrudes into the South China Sea (Fig. 4b) or when the stratification in Luzon Strait is weakened (Fig. 4c) .
IMPACT/APPLICATIONS
Preliminary data from our pilot study suggest that the lack of remotely sensed signals of nonlinear internal waves in winter may be a consequence of higher sea states, which tend to obscure surface evidence of the waves. A comprehensive understanding of this issue must await analysis of data from our primary experiment.
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ONR project -Nonlinear Internal Wave Initiative
